Alcohol-related violence has long been regarded a serious social problem in Australia. Extensive research has been conducted analysing the relationship between alcohol, crowding and aggression inside licensed premises, consistently finding that situational and social factors play significant roles. However, there is been a dearth of empirical research into these relationships in the public space outside licensed premises and around transport nodes. This study provides such an analysis. A systematic observational measurement was employed on six street segments in the Valley Entertainment Precinct, Brisbane, Queensland that recorded aspects of the physical and social environment, levels of intoxication, street population, queueing practices, crowding and aggression. Over 96 hours of observation, 42 acts of high-level and 94 acts of low-level aggression were witnessed, a far higher rate than previous studies. Relationships between levels of crowding and aggression were observed, even after controlling for major correlates. The results of the study strengthen arguments about the need to consider crowding and queue management issues as well as the design of public spaces in entertainment precincts to reduce aggression.
Introduction
Alcohol and the harms associated with excessive consumption is a serious issue on an international national and local scale. Consumption of alcohol in the EU is two and a half times the global average, with the largest proportion of alcohol related health issues and premature deaths in the world (Rehm et al, 2009 ). The tangible social cost of alcohol to the EU has been estimated at €125 billion annually, much of this borne by individuals other than the drinker (WHO, 2009) . Within Australia the financial costs in 2004/05 were estimated to be AUD$2billion for alcohol-related deaths and injuries, and AUD$1.7billion alcohol-related crime (Collins & Lapsey, 2008) .
Experience of alcohol-related violence is relatively common in Australia, with a quarter of respondents to a recent national Australian survey reporting being a victim of alcohol-related verbal abuse (Morgan and McAtamney, 2009 ).
These trends in alcohol-related harms and cost have taken place against a backdrop of market deregulation (Hadfield, 2006; Hobbs et al., 2003; Stockwell and Chikritzhs, 2009 ). In Australia, reforms largely associated with the National Competition Policy (NCP) have supported the liberalisation of the liquor industry (Livingston, 2008; National Competition Council, 2004) . In Queensland, the introduction of Special Entertainment Precincts, place-based entities created by amendments to planning, noise and liquor licensing legislation (Brisbane City Council, 2010) , are further changes that Burke and Schmidt (2009) argue place business interests of licensees before the needs of local residents.
Alcohol-related violence has been the focus of much public, media and political attention in recent years (Morgan and McAtamney, 2009; Laslett et al., 2010) . In 2009 the Queensland Government initiated a parliamentary inquiry into alcoholrelated violence; the final report comprised no less than 68 recommendations regarding the direction of future research, trading hours, transport, enforcement and penalties, education and cultural change and the role of parents (Law, Justice and Safety Committee, 2010) .
While the link between aggression and alcohol consumption has considerable empirical support, the relationship is far from deterministic. Most people consume alcohol without becoming aggressive or victimised (Plant et al., 2002) . Instead, it is the interplay of the pharmacological effects of alcohol on behavioural and cognitive functioning, characteristics of individual drinkers, the drinking environment and cultural expectations of drinking that contribute to the prevalence and extent of aggression (Morgan and McAtamney, 2009) . Prevention efforts have concentrated on situational approaches, including responsible serving practices (Graham, 2000a; Stockwell, 2001) , effective place management (Graham et al., 2004) , police enforcement (Jeffs and Saunders, 1983; Wiggers et al., 2004; Wiggers, 2007) , restricting trading hours (Douglas, 1998; Kypri et al., 2011; Stockwell and Chikritzhs, 2009; Voas et al., 2002 Voas et al., , 2006 and price controls Österberg, 2004; Wagenaar et al., 2009) .
Much of what is known about aggression and violence in licensed venues comes from observational studies (the Safer Bars program was originally an observational study, plus interviews, then developed into a training and risk assessment package for licensees, see Graham et al. (2004) for details). The vast majority of such studies have focused on aggression inside licensed premises, yet analysis of crime statistics involving alcohol-related violence (Briscoe and Donnelly, 2001; Fitzgerald et al., 2010; Jochelson, 1997) suggest that a large portion of violence occurs in the public-space outside. In particular, the immediate area around licensed premises and queues for taxis and buses are suggested to be "hotspots" for alcohol-related violence (Cozens and Grieve, 2009; Graham and Hadfield, 2006; Homel, 2008; Wikstrom, 1995) . The relationship between crowding and aggression has been suggested in case studies of entertainment precincts (Cozens and Grieve, 2009 ) and demonstrated using computer simulation models (Moore et al., 2008) , but to our knowledge has not been explicitly studied in a systematic manner.
This study set out to measure attributes of the physical and social environment, queueing, crowding and aggression outside licensed venues using an observational methodology. As Homel and Clark (1994, p. 9 ) state "it is clear that direct observation, supplemented by surveys of staff or patrons, is the best way of studying violence in the natural setting of licensed premises" yet studies focussing explicitly on places immediately outside venues do not appear in the literature.
This study aims to contribute to understanding of the ecology of street violence around drinking establishments, an area Graham and Homel (2008, pp. 188-194) believe is in dire need of elaboration to assist in theory and intervention development.
Literature Review
The theoretical framework underpinning this study is environmental criminology, a triumvirate of theories-rational choice theory (Cornish and Clarke, 1986, 2008) , routine activity theory (Cohen and Felson, 1979) and crime pattern theory (Brantingham and Brantingham, 2008 )-focusing on the immediate, proximate factors that allow the commission of crimes. Two concepts in particular play a central role in understanding violence in licensed premises: crime precipitators and place management.
Richard Wortley (1997; 1998; has persuasively argued that proximate factors may invoke criminal behaviour that otherwise would not occur. Situational elements acting in such a way are crime precipitators, of which there are four types. Prompts are stimuli that generate a response, often operating subconsciously (e.g. scantily dressed bar staff may heighten sexual desire).
Pressures are social forces that compel behaviour inconsistent with privately held views (e.g. peer pressure to keep up "drink for drink"). Permissions are norm violations that signal certain acts are condoned (e.g. patrons dancing on tables unchallenged provides tacit permission to others). Finally, stressful and frustrating situational elements may provoke negative emotional arousal (e.g. being jostled or pushed navigating through a crowded nightclub environment). Thus, precipitators are factors of the immediate environment that increase individuals' readiness to offend.
John Eck (1994) introduced the concept of place managers, actors who are responsible for regulating legitimate entry and routine behaviours in a specified location, as an enhancement to routine activities theory. Place managers, along with handlers and guardians, control the necessary elements of a crime event: a motivated offender, a suitable target and a place where they converge. Place managers in entertainment precincts include door staff, bar staff, licensees, taxi queue stewards, bus and train drivers, conductors and associated staff. Madensen and Eck (2008) demonstrate that management practices and decisions explain crime rates in bars to a greater extent than neighbourhood and patron characteristics. Graham and Homel (2008) synthesised the findings of 11 observational studies of violence in licensed premises to establish key attributes of patrons, the physical environment, the social environment, staff and management practices associated violence and aggression (with respect to risk, frequency or severity). As these studies were conducted over a period of 25 years in Canada, the United States, the United Kingdom and Australia the main limitation in substantiating the generalisability of relationships is the confounding influence of local contexts.
Environmental factors influencing aggression in licensed premises
Nevertheless, certain attributes demonstrated surprisingly consistent roles in facilitating aggression across studies i .
The most consistent factors related to aggression and the physical environment were the cleanliness of venues, smokiness, poor ventilation and ambient temperature. Graham and Homel (2008) The most germane study in the extant literature on crowding in barroom environments was conducted by Macintyre and Homel (1997) . They observed striking differences in rates of violence across six premises, homogeneous with respect to size of venue, patron density and target demographic. In aggregate, levels of crowding increased with patron density, but the magnitude of this increase was much greater in certain venues. The important finding was that crowded venues hosted more violence, not necessarily those most populated.
Using the internal design of the clubs as a guide, they found the number of pedestrian vectors (e.g. bar to dance floor, toilet to bar) that crossed was a strong predictor of crowding. Macintyre and Homel (1997) concluded that good floorplan design would minimise the potential for crowding and congestion and therefore result in less violence.
The social environment has the most consistent and strongest relationships in determining aggression in observational studies. Levels of intoxication, levels of permissiveness, rowdiness and swearing and levels of sexual competition were positively correlated in all studies (Graham and Homel, 2008) . Of these, permissiveness/rowdiness/swearing had the largest effect size of all variables, predicting both the amount and severity of aggression observed. The reason these factors are so powerful is they are directly linked to all four forms of situational precipitators, that is the social environment of licensed venues comprise situations that "present cues which prompt the individual to perform criminal behavior, they can exert social pressure on an individual to offend, they can induce disinhibition and permit potential offenders to commit normally proscribed illegal acts, and they can produce emotional arousal which provokes a criminal response" (Wortley, 1998, p. 175, emphasis in original) .
While a consistent association between intoxication and aggression was observed in observational studies, factors facilitating alcohol consumption (e.g. drinks specials, round buying) also result in increased aggression. Graham and Homel (2008) stress that this finding illustrates the importance of the person-situation interaction; individual factors as well as the nature of the drinking environment are instrumental in setting the scene for violence.
Aggression outside licensed premises
While the focus of most observational studies has been on interactions inside premises, some limited information about what happens outside premises is available. For instance, Canadian studies (Graham et al., 2000; Graham and Wells, 2001; indicate that queues for entry are a frequent location for aggression. In Toronto, the number of patrons loitering outside a venue after closing is positively correlated with the amount and severity of aggression . In an observational study of violence in Glasgow City centre pubs, Forsyth et al. (2005) reported more acts of violence outside pubs after closing time than inside ii .
Studies examining the prevalence and incidence of violence outside licensed premises have predominantly used secondary data analysis of recorded crime data, calls for service data, ambulance data and hospital data (Block and Block, 1995; Burrell and Erol, 2006; Donkin and Birks, 2007; Nelson et al., 2001; Newton et al., 2007; Moore et al., 2011; Murray, 2011; Pointing et al., 2011; Poynton et al., 2005; Roncek and Maier, 1991) , metrics which are subject to well known reporting and recording filters. Surprisingly few analyses have been carried out that exploit multiple datasets, although Lesjak et al. (2008) (police and heath) and 
Research questions
Alcohol-related violence is an important, topical social problem. The extant prevention literature has shown that controlling a range of situational factors helps reduce violence and aggression inside licensed premises. However, the formation of entertainment precincts in cities and major towns (driven by the forces of market deregulation and spatial clustering of outlets) suggest that focusing on individual venues may no longer be sufficient. The problem of alcohol-related violence in public spaces is no longer one of managing "bad bars" but of managing places (Hadfield and Measham, 2011) . Much scholarly research now focuses on whole entertainment precincts or the liquor industry rather than individual venues (Hadfield, 2006; Hobbs et al., 2003) .
Given the changes to the nighttime economy, widespread public concern about levels of alcohol-related violence, and the lack of empirical studies looking at violence outside nightclubs, it seems timely to explore the nature of aggression in the public space and whether situational factors play a similar role outside as they do inside. This study aims to answer the following questions: 
Observation sites
As the focus of this study was the public space outside licensed premises, the unit of analysis was "block faces". This allows a clearly defined area to be observed, rather than "Outside Nightclub X". It also allowed observers to capture the interactions between the different queues formed within a block face and the pedestrians passing. 
Observers
14 Griffith University undergraduate students were recruited and trained to be observers. The response rate for female students was much greater than males (11 vs 3), resulting in an inability to form male/female pairs consistently across all sites every night. Mixed gender pairs have been utilised in previous studies as they are less conspicuous and safer (Forsyth et al., 2005; Forsyth, 2006; Macintyre and Homel, 1997) . Six teams of pairs were used each night (with two reserves used in case of illness of other absence). Observers were rostered equally across time and duration, and evenly as possible across the sites.
The Safer Bars Training Manual (Graham, 2000b) formed the basis for the extensive training manual developed for this study and covered topics such as legal and safety issues, guidelines for observing in the public space, observational schedule, procedures for recording observations and general rules. A pilot observation session with all observers was conducted at a nearby site comprising numerous licensed premises, restaurants and a cinema complex.
Observation Procedures
The development of observational procedures primarily focused on ensuring that the observations were conducted unobtrusively and consistently. They were advised to try to act, behave and dress like they would normally when going out for a "night on the town". Friendly interaction between observers was encouraged to ensure the unobtrusiveness and inconspicuousness of the observations, but they were advised to not discuss how they intended to rate the site or incidents.
Observers were not permitted to carry any obvious recording equipment or writing material. Some used mobile phones to record specific measurements, details or to take notes.
For safety and to allow for inter-rater reliability checks, all observations were completed in pairs. The observer pairs were required to stay together throughout the observational period and travel to and from the observational site from the meeting point. Observers relocated on only one occasion as a result of feeling threatened. There were no occurrences of the observers having to reveal their true purpose to pedestrians, patrons, security staff or Police.
Schedule of Visits
96 hours of observations carried out. Each site was visited 4 times on both Friday and Saturday night over a four-week period, with each visit being two hours in duration (2200-0000 hours, 0000-0200 hours, 0200-0400 hours and 0400-0600 hours). The order of these shifts was randomly determined at the start of the study, and observer pairs and sites were randomly assigned on a weekly basis to control and detect inter-rater reliability issues. At the completion of the observation period, all pairs met back and were given the observation instrument to complete separately (i.e. observers completed the survey without conferring with their partner).
Observational Instrument
The instrument was heavily based on the survey instrument developed by Ross
Homel and colleagues, documented in a series of studies (Homel et al., 1992; Homel and Clark, 1994; Homel et al., 1997; Macintyre and Homel, 1997) focusing on violence and alcohol in licensed venues, which itself has been informed by the pioneering work of Kathryn Graham and colleagues (Graham et al., 1980; Graham and Wells, 2001; . We adapted the instrument to reflect the unit of analysis and our research goals. The major changes were the introduction of queue measures, including length, speed and orderliness (did it snake across the footpath?), and pedestrian flow (volume and speed).
Crowding and low-level aggression (detailed below) were measured by observers locating themselves at a point within the site. Exact locations varied each night, however, observers were given a rough location on a map of the site of where to stand and were advised to stand as close as possible to the most crowded point of the site. Observers were provided hand held counters to keep track of these two variables. All other variables were recorded by observers located at a vantage point opposite the observational site that offered a clear view, provided cover from the weather and ensured their safety and unobtrusiveness.
Measurements of crowding, low-level aggression, queues and pedestrian flow were made in the first and last 30 minutes of the visit, partly to observe changes within a visit but also to avoid relying on single measures of key variables.
Measures of Aggression and Crowding
The measures developed by Macintyre and Homel (1997) were used to capture aggression and crowding:
 crowding the number of low-level contacts with no clear intention to cause harm or act aggressively (e.g. persons brushing past each other, very slight contact and unintended contacts);
 low-level aggression the number of substantial contacts where an intention to act aggressively or to cause harm was probably present at some point in the interaction (e.g. bumps, knocks, spilled drinks, knocked bags and heated arguments); and  high-level aggression the number of very substantial contacts where an intention to act aggressively or to cause harm was definitely present during the interaction (e.g. pushing, shoving, hitting and fighting).
The distinction between each is that crowding excludes incidents or contacts where there is intent to harm or act aggressively. Contacts of this nature were classified as either low-level aggression or high-level aggression according to severity. During training and listed in the training manual for reference, observers
were provided with a list of the types of behaviour that should be documented as aggression. Unlike the other two measurements, high-level aggression was measured over the whole two-hour period due to the lower prevalence of such contacts. Observers were also requested to provide details of incidents involving high-level aggression in the observer narrative.
Measures of the Physical and Social Environment
The physical environment was measured through ratings of several aspects, based primarily on measures from previous studies. Observers completed ratings of the level of lighting, smoking level, cleanliness, upkeep, amount of graffiti and signage and awareness of CCTV surveillance on 10-point scales. The ratings were recoded so that a low score (1) reflected a positive rating (e.g. excellent level of lighting) and a high score (10) a negative rating (e.g. terrible level of lighting) of the physical environment.
The social environment was also measured through ratings of social behaviours that have been shown to be important in the analysis of alcohol-related violence.
These include the level of noise from music and voices, sexual activity, contact and competition and permissiveness and standard setting. Observers also rated separately for males and females the amount and severity of the following:
hostility, roughness and bumping, rowdiness, swearing and intoxication. Again, these were recorded on a 10-point scale.
Measures of the Street Population and Queues
The street population measures rate several important elements of the street environment, including density, flow (the time taken to walk the entire length of the site), demographics (age ratio, gender ratio, size of groups and ethnicity) of each site were recorded.
Queue measures involved recording the number, length and flow (time taken for a patron to enter a queue until they exit the queue, either as a result of being granted entry to the licensed premise, denied entry or their choice of transport arriving) of each queue formed. Types of queues included were those associated with licensed venues, taxis, buses, train, food outlets and ATMs. The orientation of each queue, in terms of alignment along the footpath, was also rated on a five-point scale.
Data checking, cleaning and validation
Inter-rater reliability checks were performed using correlations based on Pearson's r for those variables that were measured on ten-point scale (i.e. the measures of the physical and social environment). Reliability between the two observers was high for the majority of variables. Visual inspection of the data revealed differences of four or greater (on a 10 point scale) between observers were responsible for the weak correlations iii . Differences could not be linked to individual observers. Various methods of reducing the impact of such variations through recoding into smaller scales did not produce stronger correlations, so these variables (smoking, surveillance, swearing, female intoxication and permissiveness) were omitted from further analysis.
The small sample size (N = 48; 6 sites by 4 visits by 2 nights) could not support analysis incorporating each physical and social environment variable, so aggregate variables were created. Analysis showed the physical environment variables measuring cleanliness, upkeep and graffiti were strongly correlated with each
other. An aggregate physical environment variable was created using their average. With respect to the social environment, significant correlations were found between the gendered measures of variables measuring hostility, roughness and rowdiness. Again, An aggregate social environment variable was created using their average. The reliability of each scale was assessed using Cronbach's alpha, with scores of .79 (physical) and .88 (social). Regression modeling was used to answer the second research question (does excessive crowding lead to higher aggression). The strategy for model development was similar to that of Macintyre and Homel (1997) This is not surprising given the taxi rank was managed by dedicated marshals. The ineffective management in Site 1 is probably a product of competing and overstretched resources rather than intended incompetence. It is easy to imagine that venue queues are neglected during peak times.
The preceding analysis established that in terms of street population and temperament Sites 1 and 6 are very similar. However, they differ with respect to the potential for aggression. More complex pedestrian vectors in Site 1 correlate with more crowding incidents. The differences in place management styles and capacity led to greater waiting times in Site 1. Figure 4 shows the observed aggression for both sites by time of night.
<insert Figure 4 about here> Site 1 hosted substantially more aggression across the night than Site 6, apart from the 2200-2400 hours visit, where the level was approximately equal. Given the amount of time spent in queue, the higher volume of crowding, the more complex pedestrian flows and the different queue management styles, it is not surprising that higher levels of aggression were observed in Site 1. In addition, changes in aggression levels match changes in the complexity of pedestrian cross paths across the night.
Research Question 2: Does excessive crowding directly lead to increased aggression?
In 96 hours of observations a total of 136 acts of aggression were observed, of these 42 (30.88%) were considered high-level. Compared to observational studies inside premises, this level is exceptionally high; rates of aggression per 100 hours of observation for various studies were 34 (Homel and Clark, 1994) ; 25.2 (Graham et al., 1980) ; 10.7 (Homel et al., 1992) . Forsyth et al. (2005) reported more aggression outside premises than inside. Consistent with much of the literature, differences in aggression were observed between sites and by time of night.
The results of the negative binomial models are displayed in Table 3 . Model 1 features the control variables related to aggression established in extant literature.
There are statistically significant relationships for the social environment, but not for male intoxication, physical environment or street density. Graham and Homel (2008) note that the social environment usually has a stronger influence than the physical environment, so the results here are consistent with the literature.
<insert Table 3 about here> Model 2 adds the linear and quadratic crowding terms, both statistically significant (exact p = 0.073 and 0.025 respectively).
The interpretation of crowding is more complicated because of the quadratic term.
The linear term determines the overall relationship and is positive in these data- 
Discussion
This study measured aggression and major environmental correlates in the public space of a popular entertainment precinct, something that, to our knowledge, has not been conducted using a systematic observational methodology to date. We sought to answer two research questions: (i) what causes crowding? and (ii) does excessive crowding directly lead to increased aggression?
To answer the first research question two sites were compared in terms of street density, levels predicted counts of aggression of male intoxication, pedestrian vectors, crowding, waiting times and aggression. The site with the consistently highest aggression displayed pedestrian vectors with more cross paths, higher levels of crowding, more time spent waiting in queues and ineffective queue management practices. No differences were observed in the number of patrons in each site nor intoxication levels.
In terms of the second research question, crowding was shown to have an impact on the frequency of aggression even after controlling for major explanatory variables. The social environment and male intoxication had significant relationships to frequency of aggression, as expected, but not for the physical environment and street density. These results show that aggression is more than just the product of the number of people on the street and how much they drink.
A finding of interest but not the focus of the study was much higher rates of aggression were observed than previous studies conducted inside premises. There are three plausible explanations for this finding: (a) the ratio of aggression occurring outside to inside has always been this disparate and this study is simply the first to quantify it; (b) over time there has been a displacement of aggression from inside to outside premises; and (c) there are now higher rates of aggression compared to historic levels. Regardless which is the best explanation, the extent of violence observed in public spaces in an entertainment precinct suggests that further researcher interest is warranted.
There are a number of weaknesses in this study. First, the study was conducted in June-July 2010, during the university holidays. This was mid-winter and the number of patrons entering the study region was probably lower than in warmer months v . Also, had the study taken place in the summer months the observed relationships may be different (waiting times in winter may be a precipitator but not in summer). Second, the low sample size limits the extent to which inferences can be drawn. But the fact that significant relationships were observed with a small data set, and nearly all in line with theory and past research, suggest the relationships are fairly easy to detect. The level of aggression compared to previous studies is indicative of this. Third, as each visit was conducted on a different day the observed temporal profile may not reflect a typical night in this entertainment precinct. Last, the study is by nature correlational so there is a limit to the inferences that can be drawn from these data. (Hae, 2011; Madenson and Knuttson, 2011; Talbot, 2006; i In the following discussion individual studies are not cited for each finding, due to space restrictions. The authors can provide this for interested readers or consult Graham and Homel (2008) .
ii One hour of observation outside for every three hours inside premises.
iii used a discrepancy threshold of two on a 10 point scale.
iv The observed results for the other four sites were consistent with the results reported here, albeit the missing values. v Overnight temperatures in Brisbane during winter average 11 degrees Celsius. While this will strike some readers as relatively mild, there is an observable difference in patronage between summer and winter periods. 
